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The demand for nutrition professionals to develop creative programs to improve
children’s eating behavior is being driven by growing numbers of overweight children
and lack of food and nutrition knowledge. This study evaluated the effect on children’s
eating behaviors from participation in a week-long Fun with Food camp. A survey was
administered on the first day of camp and a post-survey was mailed to participants.
Thirty-three participants (56%) returned a completed survey. Significant (p <.05)
change was observed for seven questions which related to consumption of whole grains
and vegetable and increased self-efficacy. It appears that participation in the week long
Fun with Food camp was effective in changing behaviors and increasing confidence of
the participants. The findings support teaching children about food from the farm to the
table using hands on food experiences and exposure to new foods as an effective
intervention for improving eating behaviors.
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CHAPTER I
INTRODUCTION

Obesity is an epidemic that is sweeping through the nation, affecting not only
adults but alarmingly high rates of children. The effects of obesity are not limited just to
the United States; up to 30% of the population in some European countries is obese
(Kumanyika, 2008). The Body Mass Index (BMI) has been described as the best
available clinical screening tool for childhood obesity. For a child to be considered
overweight, their BMI must be equal to or greater than the 95th percentile for their age
and gender. For a child to be considered at risk for overweight, their BMI must be
between the 85th and 95th percentile for their age and gender. Body Mass Index is not
designed to predict the risk for obesity-related health problems in children since it does
not provide information about the body composition or fat (Ebbeling, 2008).
The number of overweight children between the ages of two and five has doubled,
and tripled between the ages of 6-11 years old in the past three years. In 1999-2000
28.2% of children between the ages of 2-19 were overweight, and 13.9% were obese
(Nicklas & Hayes, 2008). That number has grown; 33.6% of the children in the same age
range were overweight, and 17.1% were obese in 2003-2004 (Nicklas and Hayes, 2008).
The National Health and Nutrition Examination Survey (NHANES) estimate that 4.2
million children between the ages of 6-11 are overweight. Of the total number, 2.3
1

million are boys and 1.9 million are girls (Kumananyika, et al., 2008)). It is estimated that
one in three children and adolescents are either overweight or obese (Ludwig, 2007).
The NHANES collected anthropometric data on 8,165 children and adolescents
between 2003-2004 and 2005-2006. The BMI was calculated for participants to measure
the rates of overweight. The researchers were interested in children and adolescents who
were at or above the 97th percentile, at or above the 95th percentile, and at or above the
85th percentile. The study revealed that the prevalence of high BMI for age among
children and adolescents did not increase between the years of 2003-2004 and 2005-2006
(Ogden, Carroll, & Flegal, 2008). The Institute of Medicine reported that up to 24 % of
African-American and Hispanic children are above the 95th percentile for BMI. The
highest rates of obesity in boys have been observed in the Hispanic population, and the
highest among girls is found in the African-American population (Lutfiyya, 2008).
All racial and ethnic groups are dealing with issues of overweight. A study
conducted to compare the prevalence of overweight and obesity in African-American and
Hispanic children to Caucasian children utilized secondary data from the National Survey
of Children’s Health (NSCH) which was collected in 2003-2004 (Lutfiyya). The ages for
the subjects ranged from ages 5-18. Data were collected through a telephone interview
with the parent or guardian of the randomly selected child. The results revealed children
most at risk for becoming overweight had the following characteristics: are AfricanAmerican or Hispanic, male, live in a household below 150% of the federal poverty level,
watch television for three hours or more daily, and did not received preventive health
care in the past year. The study also found that overweight children were less likely to
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get the minimal recommended amount of moderate physical activity and participate on a
sports team (Lutfiyya, 2008).
Numerous treatments and interventions are geared towards preventing and
reducing the rates of childhood overweight. Research shows that healthy eating and
physical activity habits learned in childhood may carry into adulthood (Kumanyika). It
has also been found that taste preferences are developed early in life, thus the importance
of educating children in health eating and physical activity behaviors (Kumanyika).
Overweight children are now being diagnosed with weight related health and
psychological problems, just like obese adults. Some of the health problems include:
poor self-esteem, anxiety, depression, type 2 diabetes, metabolic syndrome, dyslipidemia,
hypertension, sleep apnea, asthma, gastroesophageal reflux, gallstones, nonalcoholic fatty
liver disease, proteinuria, slipped capital femoral epiphysis, and back pain (Lugwig,
Kumanyika). Elevated blood pressure, elevated blood glucose, blood cholesterol, and
excess body fat around the abdomen are associated with metabolic syndrome. Metabolic
syndrome can be defined as a cluster of conditions that increase one’s risk of heart
disease, stroke, and diabetes (Mayo Clinic, 2007). Research shows that children who are
overweight are more likely than normal weight children to be obese adults (Nicklas and
Hayes). Ludwig states, “Shockingly, the risk of dying by middle age is already two to
three times as high among obese adolescent girls as it is among those of normal weight.”
Risk factors for developing childhood overweight may include: parental adiposity, low
parental education, social deprivation, extreme birth weight, gestational diabetes, early or
more rapid puberty, and various social and environmental factors. Various social and
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environmental factors can include poor eating habits during childhood and high levels of
sedentary activity (Whitlock, 2007).
Not only does obesity affect individual health, but it also can influence physical
and social functioning and quality of life. Obesity related health problems are costly to
treat medically. Wyatt states that the treatment for obesity related conditions accounts for
expenditures from $92.6 to $117 billion, which is estimated at 5.7% to 9.1% of the total
United States medical spending. The government is paying more than half of these costs
through Medicare and Medicaid (Wyatt). Roland Sturm found that obese adults require
annual medical expenditures that are 36% ($395) higher than an adult of normal weight.
This finding is not completely accurate because people over the age of 65 were excluded.
People over the age of 65 now account for one-fourth of the obese population.
A study conducted to compute the per capita and total medical spending attributed
to overweight and obesity for adults of all ages using data from the 1998 Medical
Expenditure Panel Survey (MEPS) and the 1996 and 1997 National Health Interview
Survey (NHIS). This study found that overweight and obesity averaged 53.6% of all the
insurance categories, which included uninsured, private, Medicaid, and Medicare
(Finkelstein, 2003). Medicaid had the highest percentage of obesity at 27.4%. The
annual medical spending associated with obesity was 37.4 % ($732) for the total of all
categories and was 36.8% ($1,486) for Medicare. Overweight adults contribute 3.7% of
medical expenditures and obese adults contribute 5.3% of medical expenditures. The
annual cost of overweight and obesity attributed medical spending is estimated to be
$51.5 billion of MEPS data and $78.5 billion using National Health Accounts (NHA)
data. The NHA data set was used as a comparison because it is considered the gold
4

standard in the United States for medical spending. When accounting for obesity only,
the numbers decrease to $26.8 billion and $47.5 billion.
Medicare has the highest per capita spending attributed to obesity, followed by
Medicaid (Finkelstein). A limitation of the study was self-reported height and weight data
used in the NHIS. Due to self-reporting, overweight and obesity may be underreported.
Obesity attributed medical expenditures for children are assumed to be a small portion of
the total because of the chronic nature of obesity related diseases. Medical cost attributed
to overweight and obesity will continue to rise unless programs are established to help
with weight management (Finkelstein).
Many children spend large amounts of time watching television, and food
advertisements geared towards children. The food industry spent an estimated $11
billion on annual advertising and $22 billion on consumer promotions. Due to fast paced
lifestyles that many American families lead, the food industry has developed food items
that are convenient, portable inexpensive, and unhealthy.
Researchers have found that families with higher incomes purchase food that is
higher in nutritive quality; including leaner cuts of meats, fresh fruits and vegetable; and
use fewer processed food items. Data also shows that the average caloric intake
increased from 1826 kilocalories per day in 1977 to 1980-2002 kilocalories per day in
1994-1999 (Wyatt). With the increase in calorie consumption and the decrease in
physical activity it is unlikely that the energy expenditure increased to account for the
increased in calories.
Various factors contribute to the increasing prevalence of childhood overweight.
Nutrition education, and interventions need to be developed to address the contributing
5

factors. Children develop numerous habits early in life that are carried into adulthood.
Therefore, early intervention and nutrition education can be key to helping children
maintain their weight and health through adulthood. Today’s children are the future of
America and need help to counteract the rates of overweight and obesity. This study
evaluates the effectiveness of a week long Fun with Food camp on children’s eating
behaviors and self-efficacy.

6

CHAPTER II
REVIEW OF LITERATURE

The demand for nutrition professionals to develop creative programs to improve
children’s eating behavior is being driven by growing numbers of overweight children
and lack of food and nutrition knowledge. Cosgrove stated, “Early experiences with food
preparation may lay the foundation for a lifelong habit of eating nutritious foods” (p. 43).
Teaching children to cook and eat healthy has been proven to be beneficial throughout
their lives. Some researchers suggest nutrition intervention should occur prior to the
sixth grade to affect the risk of chronic disease, because behavioral patterns are less
resistant to modification (Sandeno, Wolf, Drake, & Reicks, 2000). Douglas found that
children have little perception of the future, therefore little relevance to healthy eating for
disease prevention. Children must be motivated to take responsibility for their own
eating. Education efforts for children should focus on the immediate benefits of eating
healthy like feeling better, having a healthy body, and more energy (Douglas, 1998).
Research found that healthy, well-nourished children perform better academically
and have longer periods of energy. A study conducted in Canada with fifth grade
students support health is an academic concept. A total of 4,589 participants completed
the Youth/Adolescent Food Frequency Questionnaire and the Elementary Literacy
Assessment. The researchers found an independent association between diet quality and
7

academic performance. They also found that girls typically performed better than boys,
as did children of higher socioeconomic status. Dietary adequacy and variety were
identified as specific components of diet quality identified to be important for academic
performance. Other components include fruit and vegetable consumption and dietary fat
intake (Florence, Asbridge, and Veugelers, 2008).
Numerous types of learning takes place when children cook. Motor, sensory,
conceptual, and social skills are all involved in food preparation (Cosgrove, 1991).
Along with learning about nutrition and building social skills, cooking helps to develop a
life skill that is important for healthy adulthood. Stein stated that toy foods and kitchenrelated toy sets are marketed to parents as social and basic life skill builders. Toy foods
are great to help children visualize proper portion sizes, what a healthy meal looks like,
and proper food choices (Stein, 2007). If toy food can effect on children, the skills and
knowledge learned from hands on food experiences can be unlimited. Teaching children
earlier in life about healthy food choices and how to prepare foods could possibly reduce
further dependence on processed convenience food items.
Relieving dependence up on processed food is helpful in decrease use of natural
resources. A new focus in nutrition education is to include information on sustainable
food choices. By educating children on food preparation, it may empower them to make
food choices not only for health reasons, but also for the impact on natural resources.
When food items are consumed closer to their natural state, less natural resources are
used, like energy for transportation, packaging, and processing (Liquori, Koch, Contento,
& Castle, 1998).
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Lynn Walter, the creator of Cooking with Kids, states, “Our current eating and
lifestyle patterns are a reflection of societal values. As a result, the challenges are many,
including cheap processed foods, conflicting messages, a dearth of cooking skills, and
lack of availability of affordable, healthful foods in many areas.” The author encourages
Congress to support increased and sustained funding for nutrition education programming
(Walters, 2008). Government involvement could be a key component to increasing the
number of children reached by food and nutrition education programs. Current
challenges can be addressed through food and nutrition education that include hands on
food experience.
Previous research has found that children above the age of seven have the
cognitive ability to complete a survey (Borgers, Leeuw, & Hox, 2000). Governmental
agencies and academic research institutes use children as respondents to obtain accurate
data. Piaget divided children into four development stages. The third stage children ages
8-11, is termed the concrete operation stage. This is the age when language developes
and reading skills are acquired. It is important to note that at any specific age, children’s
ability variey. This could be due to heretidy, learning, and experience. As children
increase in age they have better lanuage skills, which inturn produces better data quality.
It is recommended when developing a survey for children to pretest the instrument
(Borgers, Leeuw, & Hox).
Current eating patterns of American children are important to consider when
developing interventions. The American Dietetic Association (ADA) position statement
on nutrition guidance for healthy children states, “children ages two to eleven years
should achieve optimal physical and cognitive development, attain a healthy weight,
9

enjoy food, and reduce the risk of chronic disease through appropriate eating habits and
participation in regular physical activity.” Eating patterns of children have drastically
changed in the last half a century. Energy intake and portion sizes both at home and
away have increased significantly between 1977 and 1998 (Nicklas and Hayes, 2008).
Of the total energy intake of all age groups, beverages now account for 20% to
24% of calories. During 1970 to 1994, soft drink consumption increased by 48%. Soft
drink intake is positively associated with children’s total energy intake. A positive
change in children’s observed eating patterns was a decrease in the amount of total and
saturated fat between the years of 1971 and 2000. Total fat intake decreased from 36% to
33% and saturated fat intake decreased from 13% to 11%. However, only 38% of
children met the guidelines of ≤30% of energy from total fat and 41% met the guidelines
of ≤10% from saturated fat. The Healthy Eating Index (HEI) reported that 64% to 88%
of children between the ages of 2 and 9 needed to improve their diet or had a poor diet.
In another national study on school-aged children five nutrients (vitamin E, calcium,
magnesium, potassium, and fiber) were identified as most likely to be under consumed
(Nicklas and Hayes).
When comparing children with the MyPyramid recommendations, the results are
not favorable. For children between the ages of 4 and 13, 80% to 90% were not
consuming the recommended amount of fruits and vegetables. MyPyramid recommends
consuming 2 ½ cups per day of vegetables and 1 ½ cups of fruits daily or 5 half cup
servings and 3 half cup servings, respectively based upon the 2005 Dietary Guidelines for
Americans (Nicklas and Hayes). A study conducted on fourth through sixth grade
students in 2000 found that the estimated consumption of fruits and vegetables was 3
10

servings per day (1 ½ cups), which is under the 3.5 servings recommendations. Students
from lower socioeconomic status had a lower intake of 2.3 servings per day. Certain
behaviors are also linked to fruit and vegetable consumption such as starting the day with
fruit or juice, eating fruit offered at lunch, eating a vegetable at dinner, and asking parents
to purchase fruits for snacks at home. Approximately one third of subjects reported the
use of these behaviors every day (Sandeno, Wolf, Drake, & Reicks).
It was estimated in 2003 that one quarter of all vegetable intake was in the form of
french fries and 50% of fruit intake was in the form of juice. Low intake of fruits and
vegetables can lead to inadequate amounts of vitamin A, vitamin C, and fiber (Quinn,
Horacek, & Castle, 2003). Researchers found that an average daily consumption of
grains was 6.6 servings, with only 0.9 servings of whole grains. The recommendation for
the grains group is 6 ounces daily with half being whole grains. Milk consumption is
another area that has decreased over the years. Children between the ages of 2 and 18
moved from consuming 3.46 servings in 1977 to 2.75 servings in 2001. MyPramid
recommends children ages 9-13 have three cups per day. A positive aspect of eating
patterns is the type of milk being consumption. The numbers of children who are
drinking reduced-fat and fat-free outnumber children drinking whole milk (Nicklas and
Hayes).
A study conducted in Ireland on twelve year old students, found that 87.5% of
students prefer highly sugary carbonated drinks over the 7.5% that prefer milk and fruit
juice. High fat items like hamburgers, hotdogs, and sausage account for 54% of
preferences (Douglas, 1998). One possible reason for children not eating the
recommended amounts from food group is because of an increase in fast-food
11

consumption. A study found that children who reported eating fast-food had a
significantly lower intake of bread and cereals, dark green vegetables, legumes, fruits,
and milk. On the other hand, this same group had a higher intake of chicken, meat
mixtures, and carbonated soft drinks. In turn, the children who reported eating fast-foods
had a significantly higher intake of energy and fat, and a lower intake of protein, vitamin
A, and beta carotene when compared with children who did not report eating fast-food
(Paeratakul, Ferdinand, Champagne, Ryan, & Bray, 2003).
The MyPyramid information is based on the 2005 Dietary Guidelines for
Americans. The Dietary Guidelines set specific recommendations for all age groups,
with the following recommendations for children age 9 to 13 years old. Females should
have an intake of 1,600 calories and males 1,800 calories, with 181-190 accounting as
discretionary calories. Both genders should get 3 cups of dairy daily, five ounces of
protein, 1.5 cups of fruit, and 20-22 grams of oil. Females should consume two cups of
vegetables daily and males 2.5 cups. Males should consume six ounces of grains and
females 5 ounces. This age group should also have only 1.5 grams sodium per day.
Research shows children ages 6-11 had an intake of 3,255 milligrams per day of sodium
in 2000, which is double the recommended amount (Nicklas and Hayes).
Children are not the only group of Americans that are not eating properly when
compared to MyPyramid. A study conducted on adolescents investigated the relationship
between fast-food consumption and meeting the recommendations set by MyPyramid.
Adolescent energy intake from restaurants and fast-food tripled between 1970 and 1990
from 6.5% to 19.3%. This same age group also increased their number of times eating
fast-food per week from 2.2 days in 2001 to 2.5 days in 2002. In 2002-2004,
12

approximately half of the California adolescents surveyed stated having some form of
fast-food intake the previous day The data for the study was conducted using two day 24hour recalls on 1,956 students’ ages 12-19 years old (Sebastian, Enns, & Goldman,
2009).
The results revealed that age, race/ethnicity, and income were associated with
food group intake for male subjects. The proportion of female subjects eating fast-food
was larger than the male subjects. Fast-food consumption was negatively associated with
fruit, vegetables, and milk intake by both male and female subjects, but fast food
consumption is positive associated with discretionary calories and solid fat. No
association was found for grains, meat/beans, and oils. An unexpected finding was no
association between fast-food intake and weight status (Sebastian, Enns, & Goldma).
This information is important when working with children to stress the importance of all
food groups and how cooking can be convenient and fun. Teaching children early may
possibly prevent the behaviors observed in this study.
Physical activity is a key component of a healthy lifestyle. The 2005 Dietary
Guidelines added a recommendation for physical activity. It states that children should
be active for at least sixty minutes every day or most days. Specific types of play are
recommended by the American Academy of Pediatrics to meet the guidelines. These
include: unorganized free play, outdoor activities, structures recreational opportunities,
organized athletics, and compulsory, quality, daily physical education classes taught by
qualified instructors. The Centers for Disease Control and Prevention (CDC) states the
less than half of older children meet the physical activity recommendation (Nicklas and
Hayes).
13

Children choose to eat certain foods based on a variety of different reasons.
These reasons can be based on social, economic, and/or cultural beliefs (Douglas). The
most common reasons are preference or certain foods, parent’s education level, and the
child’s access to food.

It is important for children to develop good eating habits early in

life because the habits formed are likely to follow them into adulthood. In turn, if the
eating habits developed are poor in childhood, there may be an increased risk for chronic
diseases in adulthood (Domel et al, 1996). Domel et al. conducted a study using fourth
and fifth grade students to test the psychosocial predictors, specifically self-efficacy,
outcomes expectations, and preferences for fruit and vegetable consumption.
The study pointed out that children’s self-efficacy performs much like mood
variables. The overall findings of the study revealed that the consistent predictor of fruit
and vegetable consumption is preferences (Domel et al). Research has found that young
children’s food preferences and food acceptance are highly affected by the association of
the experience with the food. If the experience is positive, the child will be more likely
to have increase consumption than if the experience was not enjoyable (Liquori, Koch,
Contento, & Castle).
Focus groups conducted in England with children discussed their views on
healthy eating and areas that might prevent them from eating healthy. The subjects
ranged in ages 9-11. The subjects were part of a program called ‘Apples’ that focused on
obesity prevention and understanding children’s perceptions of healthy eating. The
results show that most children do have an understanding of balance and moderation,
along with ideas of what foods are healthy and unhealthy. Some subjects were able to
relate fat intake with heart disease and other physical effects. When asked about ways to
14

stay healthy, the children responded with eating healthy and exercising. The study also
found that children’s food choices were influences by advertising, parents and home
environment, and disposable cash. This and previous studies substantiate that children
are aware of healthy eating, but do not translate knowledge into action. The authors
advise nutrition education programs to incorporate students as active participants in their
education (Dixey, Sahota, Atwal, & Turner, 2001).
Adolescents may choose certain food items for different reasons than younger
children. A study conducted on 7th and 10th grade students found that the most common
reasons for food selection were hunger and food cravings, appeal of the food items, time,
and convenience of the food. The second most common response was food availability,
parental influences on eating behaviors, beneficial effects of the food, and situationspecific factors. The least common response include: mood, body image, habit, cost,
media, and vegetarian beliefs (Neumark-Sztainer, Story, Perry, & Casey, 1999). This
information is important when working with adolescents and children to better
understand their choice of certain food items.
The same study found that adolescent students choose high fat food items over
fruits, vegetables, and dairy products. One reason, is this age group has numerous areas
to worry about, and healthy eating is not close to the top of the list. The authors stated,
“Some said they were too young to be worried about their health, and they will worry
about that when they get older and have heart problems.” When the students were asked
about making it easier to eat healthier, their major suggestion was to make the healthy
items more appealing and better tasting. They also asked for fruits, vegetables, and dairy
to be more accessible. Some adolescents stated their willingness to eat one of these items
15

from the table, but not if they had to get it from the refrigerator. This is an example of
the motivation this age group may have towards eating healthy. The authors reported if
nutrition programs are to be effective, the target audiences must have input and address a
board range of factors (Neumark-Sztainer, Story, Perry, & Casey, 1999).
In another study conducted on three hundred fifty-one Mexican-American and
non-Hispanic white children to assess the influence of several potential psychosocial
determinates on children eating behaviors, total energy intake, percentage of energy from
fat, and sodium intake. The data were obtained from twenty-four hour recalls and
interviews. The researchers found that the greater access a child had to food, the less
consumption of energy. The reasoning behind this result is that the more strictly a parent
controls the child’s intake, the less self-control the child learns and therefore the child is
more likely to overeat when given uncontrolled access. The study concluded that
improving parents’ nutrition habits may improve the children’s fat and sodium intake
(Zive, et al., 1998).
Parental education levels have been shown to positively influence children’s
nutrient intake. Douglas states, “Social, cultural, economic, and educational background
can determine parents’ attitude towards and knowledge about food.” Crawford et al.
conducted a study that looked at the nutrient intake of 2,149 African American and
Caucasian, nine and ten year old girls and found that nutrient intake varied by race,
household income, and parental education. Higher parental education was associated
with higher desired nutrient levels than the other two variables. A lower percentage of fat
intake and higher intake levels of calcium, potassium, and vitamin C were associated
with higher parental education. Higher income levels were associated with higher intake
16

levels of vitamin C and lower intake of calcium, iron, and fat. Race, however, was
associated with calcium, vitamin C, and calorie (Crawford et al., 1995). Understanding
why children chose certain foods over others is an important aspect when working to
increase intake of certain foods and nutrients.
Perceived self-efficacy is defined by Albert Bandura as (p. 1), “People’s belief
about their capabilities to produce designated levels of performance that exercise
influence over events that affect their lives.” These beliefs control how individuals feel,
think, motivate themselves, and behave. Research has found that a strong sense of selfefficacy boost individuals’ achievement and their well-being in numerous ways
(Bandura, 1994). The manner in which a person approaches a task determines how they
will experience and complete it. Highly assured individuals set high goals for themselves
and face difficult challenges with the determination to master the task. However, people
with less assurance do not confront difficult task and have been found to have low
aspirations (Bandura).
Bandura (1994) outlines four main influences in the development of self-efficacy.
The first influence is to create a strong sense of self-efficacy through mastery
experiences. The second influence is to see people who are similar manage task demands
successfully. The third influence for strengthening self-efficacy is through social
persuasion or the capability to succeed in a given activity. The final influence is
deduction from emotional states investigative of personal strengths and vulnerabilities.
Perceived self-efficacy will undergo changes throughout the life cycle.
Self-efficacy is a common objective for many studies utilizing children. The
Cookshop program had a positive effect on self-efficacy for older children. The
17

questions geared towards self-efficacy were about the confidence in their ability to
purchase fruits and vegetables, include fruit at breakfast, add fruit or vegetables at lunch,
select fruit and vegetables over other items for snack, and their perceived ability to
prepare food (Liquori, Koch, Contento, & Castle). Self-efficacy was one of the areas of
interest with the Fun with Food summer camp.
Nutrition professionals are constantly looking for methods to increase
consumption of fruits and vegetables in children and to improve children’s overall eating
behavior. Research shows that adolescents who frequently eat at home consume fewer
sweetened carbonated beverage and more fruits, vegetables, grains, and calcium-rich
foods (Larson et. al, 2006). This is another reason to encourage children to get involved
with meal preparation and encourage more family meals. Research suggests that
adolescents still consume 65% of their total calories at home (Larson et. al).
It is believed that it takes eating an unfamiliar food ten times or more to develop a
fondness for the food and eat the item on a regular basis (Quinn, Horacek, & Castle). A
study conducted on elementary children tested the number of times that is takes to
develop a liking for the item. The objective of the study was to evaluate two
interventions, one reward based and one exposure based, for increasing children’s
acceptance of an unfamiliar vegetable compared with a no-treatment control. Forty-nine
children, with a mean age of 6 years and 7 months, were randomly assigned one of three
experimental groups: exposure, reward, and control. The target vegetable being
presented in all groups was sweet red peppers (Wardle, Herrera, Cooke, & Gibson, 2003).
The two intervention groups had a total of eight sessions. Each child was seen
individually and presented with fresh sweet red pepper cut into small pieces. The
18

exposure group was asked to eat at least one piece, but told they could eat as much as
they liked. The subjects’ liking for the vegetable was ranked on a scale and the number
of pieces consumed was recorded. The reward group was presented with the vegetable,
then asked to taste and told if they ate one piece they could have a sticker. The subjects
were also told to eat as much as they liked. They rated their liking the same way as the
exposure group. The results showed that the exposure group had a significant increase in
both liking and consumption when compared with the control group. The reward group
did not significantly differ from the control or exposure group in the liking and
consumption of the pepper. The study showed that repeated exposure is a promising
strategy for promoting liking of unfamiliar foods (Wardle, Herrera, Cooke, & Gibson).
Common Threads is an after school program developed by Chef Art Smith and it
has been shown to have a positive affect on children’s eating habits. The goals of the
program are to educate children on the importance of nutrition and physical well-being
and to demonstrate cultural diversity through cooking. The after-school program is
designed for children between the ages 8-12 at no cost for the participants. The
objectives of Common Threads are to teach children how to cook healthy ethnic cuisine,
plant, harvest, and prepare fresh vegetables and practices traditional forms of movement.
In 2008, the program planned to serve over ten thousand meals to one thousand children.
Approximately half of the participants were African Americans and the other half
Hispanic with 98% qualifying for the free or reduced school lunch program (Klise, 2007).
All of the participants of this program completed a post survey. The results were
very supportive of the program. The results include: 84% stating they know “ a lot” more
about nutrition, 81% reported increasing breakfast consumption, 72% indicated an
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increase in dinners eaten at home, 70% report increased consumption of fruit and
vegetables, 50% expressed a greater willingness to try new foods, 44% stated they eat
less sugar, and 40% reported eating less fat. This program supports the research related
to children cooking and diet quality (Klise).
Research has been conduct on school-based nutrition education programs and the
benefit to children. Research based on Piaget’s cognitive development theory, as it
applies to food, found that elementary age children benefit more from concrete
experiences with food rather than abstract concepts. This is exactly what happens when
children are involved in cooking and meal preparation. Liquori states, “Knowledge is
actively constructed from these experiences and not passively learned.” This concepts
that was incorporated in the Cookshop Program. This school-based nutrition education
program was designed to increase children’s preferences for whole grains and vegetables
through cooking in the classroom, repeated exposure in the cafeteria, and parental
involvement.
A study was conducted comparing the Cookshop Program, which emphasizes
hands on cooking, with food and environment lessons that did not incorporate cooking.
The purpose of the study was to evaluate the feasibility and effectiveness of this type of
program on elementary aged students. Thirty-nine classrooms participated in this study.
The classrooms were divided into four groups that received different conditions. The
conditions consisted of Cookshop only, food and environment lessons only, Cookshop
plus food and environment lessons, and the control group who did not receive any
condition. Data were gathered from questionnaires administered to the thirty-nine
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participating classrooms and plate waste collected on the target food in the cafeteria
(Liquori, Koch, Contento, & Castle).
The result of the study found that the classes who received the Cookshop
condition had higher mean food preference scores. However, attitude was not influenced
by either condition. When evaluating knowledge, Cookshop and food and environment
lessons showed positive results. In older children, self-efficacy was positively impacted
with Cookshop only. For the children of younger ages, behavioral intentions were
affected by Cookshop and not food and environment lessons. When evaluating the plate
waste data, those children who received Cookshop consumed more of the target food than
the other groups (Liquori, Koch, Contento, & Castle). Students in the control group did
not increase their consumption of the target food item. Offering new food items in the
cafeteria is not enough to increase consumption. The classes who received Cookshop had
the greatest confidence with basic cooking skills, greatest knowledge of grains, and
greatest preference for target food items (Koch, 2007). The overall conclusion for the
study was younger children were positively affected more by Cookshop than older
children and, Cookshop is more effective in bringing about change than the other method
evaluated (Liquori, Koch, Contento, & Castle).
One of the positive aspects of the study was reiterated several times is the
importance of children having fun during nutrition education. The authors stated, “The
experience of having fun working together in small groups and enjoying eating what they
have personally produced may have been important ingredients contributing to the
effectiveness of Cookshop in enhancing preferences for targeted foods.” Another study
conducted on preschool children found that offering food in a positive environment
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enhanced their acquisition of preferences (Liquori, Koch, Contento, & Castle). Fun is
another aspect of nutrition education that may enhance receptiveness of the audience.
The Cookshop program was implemented in schools in New York to improve
attitudes toward and increase fruit and vegetable consumption of fifth grade students.
Prior to beginning the program, a food frequency questionnaire and 24-hour food recall
were collected. In this study evaluating Cookshop the school lunch component was not
incorporated. After eleven lessons were presented, the same food frequency
questionnaire was administered and another 24-hour food recall was collected. An
additional questionnaire was developed to assess changes in knowledge, food exposure,
eating habits, and attitudes about food. A significant difference between the control and
treatment group was observed for amount of fiber consumed. The pre-post data revealed
that the treatment group increased intake of milk, folate, and fruit. A difference in food
exposure and willingness to try new foods was also observed. However, a change in
dietary habits was not observed. The researchers concluded that dietary change is a slow
and multifaceted process (Quinn, Horacek, & Castle).
The authors recommended four general factors they feel could best predict an
increase in consumption of fruits and vegetables. The first factor is to increase
availability of fruits and vegetables at home. The second factor is to enhance children’s
preference for fruits and vegetables through exposure. The next factor is to increase selfefficacy for preparing fruits and vegetables. The last factor is to provide children with
concrete experiences with food. Small modifications are good steps to change children’s
dietary habits for fruits and vegetables. Hands-on experience is an effective way to
expose children to food (Quinn, Horacek, & Castle).
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Another school-based nutrition education program, Cooking with Kids, is being
incorporated in eleven Santa Fe Public Schools. The project evaluated whether
children’s preference for and consumption of fruits and vegetables increased, experiences
effected acceptance of fruits and vegetables, and cooking and other hands on experiences
increased consumption. The following preliminary results are based on the first of two
years of data. The results indicate children enjoyed cooking at home and at school, selfefficacy increased significantly in children participating in the program compared to
children not participating, and preferences toward fruits and vegetables were greater in
children involved in the program than children in non-treatment schools (Walters).
Along with involving children in food preparation, goal setting is another method
to increase fruit and vegetable intake. A study conducted with 671 fourth grade students
investigated the relationship between goal achievement and fruit and vegetable recipe
preparation as a method to increase consumption. An interactive computer program
(Squire’s Quest) was utilized to administer weekly lessons. The computer program is
designed to increase fruit, juice, and vegetable consumption through a ten session
interactive multimedia formatted game. Each session included setting a goal to eat a fruit
or vegetable at a specific meal or place. Six of the sessions instructed the students to
prepare a recipe using a virtual kitchen and then prepare the same recipe at home. A
dietary assessment was completed prior to the implementation of the computer program
and after completion of the program (Cullen, Watson, Zakeri, Baranowski, &
Baranowski, 2007).
The researchers found that students who completed nine or ten sessions were
Asian or white, had a mother with a bachelor’s degree or higher, of higher socioeconomic
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status. Gender was not found to have a significant difference in session completion.
Students whose mothers had a high school diploma or less educated were found to
complete fruit juice recipes goals more than students with mother’s who had higher
education’s. Predictors of increased vegetable consumption included students who
started with a higher intake, female, and mother with higher education. The computer
program was successful in a one serving increase in total fruit, juice, and vegetable
consumption. The authors concluded that recipe goal setting was useful primarily for the
students who were already consuming high amounts of fruits and vegetables (Cullen,
Watson, Zakeri, Baranowski, & Baranowski).
A study conducted on middle and high school students, ages 11-18, focused on
their involvement in preparing and shopping for food and examined extent of
involvement related to diet quality. A cross-sectional study (Project EAT (Eating Among
Teens)) that gathered data through self-reported survey and the Youth/Adolescent Food
Frequency questionnaire. The overall sample size for the study was 4,746 students with
50.2% male gender and 49.8% female gender. White, African American, Asian
American, Hispanic, Native American, and mixed/other adolescents made up the sample
group proportion (Larson et. al).
Sixty-eight percent of adolescents reported helping prepare dinner at least once
during the past week, but only 29% of the subjects helped prepare dinner three or more
times in the past week. About half of the adolescents reported helping grocery shop
during the past week, but 17.8% reported helping shop more than once per week. Female
subjects were found to help more often with both preparing and shopping for food than
male subjects. Asian-American subjects were found to be more involved with meal
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preparation and shopping than any other racial group (p≤0.01). Students with a low
socioeconomic status reported helping more in meal preparation and shopping than
students of middle or high socioeconomic status. Adolescents who were classified as
overweight and obese also reported more involvement in meal preparation than those
classified as underweight and normal weight (Larson et. al).
Overall findings indicate that meal preparation was positively associated with
higher fruit consumption among male subjects and with higher fruit and vegetable
consumption among female subjects. Adolescents who reported helping with meal
preparation seven times during the past week had a higher intake of fruits and vegetables
than adolescents who reported never helping with meal preparation. Soft drink
consumption decreased in female subjects who reported helping more with meal
preparation, and fried food consumption decreased in male subjects who reported helping
with meal preparation. Subjects who had higher amounts of meal preparation had a
lower intake of fat and higher intake of key nutrients. Participation in shopping was
unrelated to dietary quality. In conclusion, the authors stated that dietetic professionals
should encourage parents to involve adolescents in food related tasks to help build
proficiencies necessary for adulthood (Larson et. al).
Australian children are battling weight issues just as American children. It is
estimated that 19-24% of school age children are overweight or obese. A residential
camp for girls between the ages of nine and fifteen implemented a nutrition education
program aimed to promote healthy eating and consumption of a variety of foods. A total
of 1,600 girls attended the seven day camp located in Australia. The meals prepared for
the campers were based on the Australian Dietary Guidelines for Children and
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Adolescents. The campers were not involved in meal preparation, but were educated on
healthy food choices. By using a nutrition education package that included “table
talkers”, place mats, and individual booklets. Incentives were provided for completion.
These items consisted of small activity sheets, information sheets, and topic to discussion
at meal times (Payne, Capra, and Hickman, 2002).
Data for the study was gathered using process and impact evaluations. A sample
of participants (n=275) was surveyed using a questionnaire and focus groups. The
researchers found that 77% of those surveyed felt they had learned something from the
program, 94% stated a change in eating habits to include more food groups, and 40%
reported an increase in vegetable consumption. The authors found this method to be an
innovative strategy for nutrition education and felt a longer time frame would be more
beneficial (Payne, Capra, and Hickman).
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CHAPTER III
METHODS

The Fun with Food summer camp was conducted on the campus of Mississippi
State University (MSU) by members of the Department of Food Science, Nutrition, and
Health Promotion. The event was held for one week during the month of June in both
2007 and 2008 from 8:00 a.m. to 5:00 p.m. The camp was designed for children entering
third through sixth grades (ages 8-12). Camp enrollment was limited to 40 children due to
physical space limitation. Forty children attended camp in 2007 and thirty children
attended camp in 2008. Refer to Table 1 for the distribution of campers by gender and
race.
The tuition for camp was $150.00 in 2007 and $200.00 in 2008. Socioeconomic
data were not collected, however based on observation participants were from a range of
socioeconomic status. The cost of the camp included meals, snacks, field trips, and an
apron/t-shirt. The goal of the camp was to provide an opportunity for children to be
involved with food from the farm to the table. The camp was lead by a Registered
Dietitian, Chef, and undergraduate and graduate students from the Department of Food
Science, Nutrition, and Health Promotion. Staff participated in a one-day training
workshop prior to camp. The camp was promoted and advertised by word of mouth,
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flyers distributed at local elementary schools, and the MSU summer camp listing website.
A copy of the 2008 camp brochure can be found in Appendix A.

Table 1
Distribution of gender and race for camp participants
Gender
Female
Male
Race
Caucasian
Non-Caucasian

2007
n=x (%)
30 (75%)

2008
n=x (%)
27 (90%)

10 (25%)
2007
n=x (%)
31 (77%)
9 (23%)

3 (10%)
2008
n=x (%)
26 (87%)
4 (13%)

The camp objectives were:
Students will:
1. become acquainted with food and food production,
2. be exposed to new foods and flavors,
3. utilize math skills through measuring,
4. utilize reading skills to follow recipes,
5. utilize time management and planning skills in meal preparation,
6. understand importance of food safety, and participate in games to promote
learning and physical activity.
The first objective was accomplished by exposing the children to different aspects
of food production, ranging from a local garden to a food processing and packaging pilot
plant at MSU to the retail aspect (grocery store). Children were given the chance to
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sample food items, such as whole grains and uncommon fruits, as part of exposing them
to new foods and flavors. Math skills were utilized continuously during the camp as part
of everyday cooking and during special activities. Reading skills and time management
were utilized on a daily basis during lunch and snack preparation by following recipes
and meal preparation. Table 2 shows methods used to reinforce math, reading, and time
management skills during camp.
Campers were assigned tasks to help complete lunch preparation daily that
required team work, leadership, and time management. Food safety was introduced to
the campers and presented in an age appropriate format. Proper hand washing was taught
on the first day of camp using the Glow Germ material. Physical activities from CATCH
curriculum were incorporated daily to help reinforce the importance of physical activity.
Each camper was given a notebook that contained recipes, activity sheets, and additional
information about food groups. Accompanying the notebook was a journal. Campers
were asked numerous times throughout camp to journal about assigned topics. In
addition, a survey was administered on the first day of camp.

29

Table 2
Methods used to reinforce reading, math, and time management skills
Method
Kitchen Utensil Identification
Recipes (snack recipes, soup recipes, pasta
recipes, and pizza recipes)
Vegetable Word Search
Measuring with Math
Wheat Food Crossword Search
Mis en place
Reception preparation
Gallon Man activity
Fractions with Fruit
Meal preparation
Daily Journaling
Physical Activity

Skill targeted
Reading
Reading, math, and time management
Reading
Math
Reading
Reading, math, and time management
Reading, math, and time management
Reading and math
Math
Reading, math, and time management
Reading
Math and time management

Campers were divided into groups based on the grade the child was entering, for a
total of four groups. Camp consisted of a third, fourth, fifth, and sixth grade group. The
campers were divided by grade level because recipes and activities were designed to be
age appropriate. Each group was assigned two or more leaders and a group name such as
“Kicking Kiwis.” The group names were developed by the assigned group leaders during
training lesson. Groups were assigned a kitchen that was equipped with two double
sinks; a refrigerator; dishwasher; two stainless steel work tables and stoves; an assortment
of small cooking equipment; and dishes and silverware. In front of each kitchen, tables
and chairs were set up to accommodate group members and leaders for eating family
style.
The daily agenda for camp was based upon the food groups (fruits and vegetables,
breads and cereals, dairy, meat and meat alternatives). Each morning, a Registered
Dietitian discussed with the children the specific food group and related topics. The
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culinary demonstration was conducted by a chef who reinforced cooking
skills/techniques related to the food and nutrition. Specific group activities were used to
teach campers different cooking skills/techniques and were reinforced again during
lunch/snack preparation.
Day one was used to help campers become acquainted with their kitchen and
specific cooking utensils. This was accomplished using activity sheets and activities in
the kitchens, such as word search, equipment identification quiz, and equipment
scavenger search. The Chef taught proper knife skills and different cutting techniques.
The campers prepared lunch, which included sandwiches, chips, and raw vegetables. The
field trip was a tour of a processing plant and sensory evaluation lab. Campers
participated in a sensory panel using fresh, frozen and canned orange juice. In addition,
they toured a food processing plant and deserved fresh potatoes peeled and processed for
a variety of products ranging from freeze-dried, instant, and being frozen. The activities
from the sensory evaluation and processing plant were developed specifically for camp.
Day two of camp focused on fruits and vegetables. The campers were educated
on the importance of fruits and vegetables and proper serving sizes. They were also
introduced to unfamiliar fruits. The culinary demonstration showed campers how to
sauté vegetables and how to prepare spaghetti squash. The knife skills were used as the
children prepared soup for lunch. The field trip was a tour of a local commercial garden
where children were educated on the different types of plants that can be grown locally,
different stages of growing plants, and how fruits and vegetables originate. They were
able to purchase fresh produce at the framers market before leaving with money their
parents/guardians provided for this event.
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Day three of camp was spent discussing breads and cereals. The children were
educated on different whole grains and given the opportunity to taste numerous whole
grains. The culinary demonstration showed campers how to make bread. The chef
demonstrated different techniques to make rolls and helped each child make a roll. For
lunch, groups prepared pasta with different sauces. The campers toured an Animal
Production Unit and learned about different breeds of beef cattle and how they are fed.
Day four of camp was dedicated to dairy. The campers were first introduced to
different dairy products, the importance of dairy products, and were given samples. The
culinary demonstration showed the children how to make a cream sauce and pizza.
Different types of pizza were prepared for lunch by each group. Campers took a field trip
to a dairy farm and cheese processing plant. The campers were able follow milk
production from the cow to cheese production. Each camper was given the opportunity
to hand milk a cow.
Day five of camp focused on different sources of meat. The chef demonstrated to
the campers various methods used in meat cookery. Each group prepared burritos for
lunch. In addition groups prepared food for the graduation ceremony. The field trip was
a tour to a local grocery store. The tour of the grocery store was used to educate the
children on healthy food options, show unit pricing, fill line, use by date, and label
reading. In addition children were able to see the retail aspect of food.
Forty children attended camp in 2007 and thirty children attended camp in 2008,
with eleven children attending both camps. The first year’s pre survey for the eleven
repeaters was used in the analysis. On the first day of camp, the children completed a
twenty-eight question survey which was adapted from S.B. Domel et. al to evaluate
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eating behavior and self-efficacy (Appendix B). The two possible responses for each
question were “not sure” or “sure”. The survey had a readability was a third grade level.
Institutional Review Board (IRB) approval was obtained for in the fall of 2008 to
use data from the camps and to mail out a post-survey to all children who attended
camps. Letters to parents, assent forms, consent forms (Appendix C), and post-surveys,
were mailed to all campers. The packet also consisted of a self-addressed stamped
envelope to return the survey and a copy of a magazine that highlighted Fun with Food
summer camp. Codes were placed on each survey before mailing and the codes served as
an identifier. The parental consent form stated, “Completion and return of the survey
indicates your permission for your child’s participation in this study.” A total of fiftynine packets were mailed. Campers who returned the completed survey were mailed a
five dollar retail gift card to as an incentive. A reminder post card was also mailed out to
the participants restating the deadline and the incentive.
The post-survey consisted of the same twenty-eight questions as the pre-survey,
six questions related to camp with “yes” or “no” as the possible response, and seven
questions to gather demographic information (Appendix D). The objective of this study
was to evaluate effect on children’s eating behavior and self-efficacy from participation
in Fun with Food summer camp. Data were analyzed was conducted using SAS software
(SAS 9.1). Statistical significance was set at (p≤0.05).
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CHAPTER IV
RESULTS AND DISCUSSION

A total of 33 (56%) children participated in the study. Data were collected for 18
subjects at 16 months and for 15 subjects at 4 months. Study participants were 30 female
and 3 males (Table 3). Twenty-five of the participants were Caucasian, four were
African American, and four reported other (Table 3). The mean age of the participants
was 9.8 years (Table 3).

Table 3
Demographics for Fun with Food summer camp
Age (post survey)
8
9
10
11
12
Gender
male
female
Race
Caucasian
African American
Other

% (n=x)
15% (n=5)
30.5% (n=10)
18% (n=6)
30.5% (n=10)
6% (n=2)
% (n=x)
9% (n=3)
91% (n=30)
% (n=x)
76% (n=25)
12% (n=4)
12% (n=4)

Questions 1-28 were analyzed to see if the camp had an effect on the responses,
thus we were looking for the increase in “sure” (2) responses. A majority of responses to
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the 28 questions were “sure” (2) before camp, therefore we expected that camp would
have little effect. When responses were “not sure” (1), the chance of camp effecting the
responses was greater. Table 4 list the number of responses for each question.

Table 4
Frequency analysis for pre-post survey responses
Question
How sure are you that you can……..
1. make a vegetable salad with help from a grown-up?
2. make a vegetable salad all by myself?
3. make a fruit salad with help from a grown-up?
4. make a fruit salad all by myself?
5. follow a recipe with the help from a grown-up?
6. follow a recipe all by myself?
7. cut up vegetables and eat them with a dip for a snack at
least once a week?
8. cut up vegetables and eat them with a dip for snack most
days?
9. eat a half of cup of fruit at home once a week?
10. eat half a cup of fruit at home most days?
11. eat one and a half cups of fruit at home once a week?
12. eat one and a half cups of fruit at home most days?
13. eat half a cup of vegetables at home once a week?
14. eat half a cup of vegetables at home most days?
15. eat two and half a cups of vegetables at home once a
week?
16. eat two and half a cups of vegetables at home most days?
17. eat one serving of whole grains of home once a week?
18. eat one serving of whole grains at home most days?
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“Not Sure”
Pre-survey
Post-survey
6
1
24
7
5
1
17
11
5
2
18
10
11
5
15
16
5
3
15
10
9
6
15
13
16
2
19
11
19
11
23
20
8
3
12
5

“Sure”
Pre-survey
Post-survey
26
32
7
26
27
32
15
22
26
31
14
23
21
28
17
17
27
30
17
23
23
27
16
20
16
31
12
22
13
22
8
13
24
30
19
28

Total

32
33
31
33
32
33
32
33
31
33
32
33
32
33
32
33
32
33
32
33
32
33
31
33
32
33
31
33
32
33
31
33
32
33
31
33

Table 4 (continued)
19. eat six servings of whole grains at home once a week?
20. eat six servings of whole grains at home most days?
21. drink one cup of low fat milk at home once a week?
22. drink one cup of low fat milk at home most days?
23. drink three cups of low fat milk at home once a week?
24. drink three cups of low fat milk at home most days?
25. walk, bike, or be very physically active for 30 minutes
once a week?
26. walk, bike, or be very physically active for 30 minutes
most days?
27. walk, bike, or be very physically active for 60 minutes
once a week?
28. walk, bike, or be very physically active for 60 minutes
most days?

18
8
22
20
6
6
6
8
9
9
16
20
5
1
11
7
13
7
16
15

13
25
9
13
24
27
24
25
22
24
15
13
27
32
21
26
19
26
16
18

31
33
31
33
30
33
30
33
31
33
31
33
32
33
32
33
32
33
32
33

Data were analyzed using covariate analysis. A significant change was observed
for questions 2, 6, 13, 14, 17, 18, and 19 (Table 5). Question 2 was based on preparing a
vegetable salad without the help from an adult. “Sure” responses went from 7 responses
for the pre-survey to 26 responses for the post (Table 4). Campers prepared a salad
during camp, which provided the children with hands-on experience that is important in
creating self-efficacy. Children feeling comfortable preparing a salad by themselves is a
sign of self-efficacy. This finding is consistent with previous study by Liquori, Koch,
Contento, and Castle and the information provided by Walter. The campers were very
enthusiastic about preparing all food items. However, preparing a salad allowed more
practice on knife skills and allowed the participants to be creative with the ingredients.
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Table 5
Questions with significant effect due to camp
Question *
How sure are you that you can……..
2. make a vegetable salad all by myself?
6. follow a recipe all by myself?
13. eat half a cup of vegetables at home once a week?
14. eat half a cup of vegetables at home most days?
17. eat one serving of whole grains of home once a
week?
18. eat one serving of whole grains at home most
days?
19. eat six servings of whole grains at home once a
week?
*significant level set at p≤.05

Question 6 referenced the children’s ability to follow a recipe by themselves. The
“sure” responses went from 14 responses for the pre to 23 responses for the post survey.
One of the objectives for camp was to utilize reading skills to follow recipes. The
children were provided with recipes for food prepared during the camp and were
instructed to follow the recipe while preparing items during camp. The children were
educated on reading recipes through group leaders’ instruction, meal preparation, and mis
en place. The children prepared an estimated ten recipes during the week of camp. This
allowed for numerous hands-on experiences to help children develop self-efficacy. This
result is consistent with the findings of the study by Cullen, Watson, Zakeri, Baranowski,
and Baranowski.
A signifiacnt change was also found in vegetable consumption. Question 13
inquired about whether the participant ate half a cup of vegetables at home once a week,
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responses changing from 16 “sure” at the pre to 31 “sure” at the post survey (Table 4).
Question 14 asked about the intake of half a cup of vegetables at home most days,
responses changing from 12 to 22 “sure” (Table 4). These results are consistent with
prevoius studies (Klise and Liquori, Koch, Contento, and Castle; and Cullen, Watson,
Zakeri, Baranowski, and Baranowski.) The children were exposed to many new
vegetables during the week from the tour to the garden to snacks and vegetable
incorporated in meal preparation. Vegetables were also incorporated in the menu daily.
These results are very exciting for the benefits this food group can provide to the
participants’ health. In addition, campers were encouraged to try new vegetables
throughout the week.
Questions 17, 18, and 19 revolved around grain consumption. Question 17 asked
if the child eats one serving of whole grains at home once a week, in which the responses
changed from 24 “sure” to 30 “sure (Table 4). Question 18 asked about whole grain
consumption most days, responses increasing from 19 “sure” to 28 (Table 3). Question
19 asked if the child has six servings of whole grains at home once a week, reported
responses increased from 13 “sure” to 25 “sure” (Table 4). During the camp, whole
grains were introduced through a tasting and reinforced through snacks and meals. The
children were exposed to and tasted a varitey of whole grains, including quinoa, wild
rice, amaranth, millet, couscous, and barley. Educating children on the health benefits of
whole grains, how to identfy, and how to cook are important aspects for increasing
consumption. The findings of the study are consisted with the results reported by
Liquori, Koch, Contento, and Castle. One child was heard leaving camp asking his
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mother if they could have wild and brown rice for dinner. Exposure is the first step to
increase whole grain consumption.
Questions 1-6 (29-34) of the post survey asked specific questions related to the
camp. Question 2 asked about the participant’s whole grain consumption since camp.
Sixty-seven percent of the participants felt their consumption had increased since camp
(Table 6). This is consistent with the findings of question 17, 18, and 19. Thus, whole
grain consumption appears to be an area that campers were influenced to change
behaviors. In addition, 59% reported an increase consumption of vegetables and 79%
reported an increase in fruit consumption (Table 6). These are also consistent with other
published studies, (Klise; Cullen, Watson, Zakeri, Baranowski, and Baranowski; and
Larson, Story, Eisenberg, and Neumark-Sztainer.) Usually an increase in fruit
consumption is seen more often than an increase in vegetable intake.

Table 6
Frequency of change due to Fun with Food summer camp
Question
1. Have you made a recipe at home from the Fun with
Food summer camp?
2. Are you eating more whole grains because of the
Fun with Food summer camp?
3. Are you eating more vegetables because of the Fun
with Food summer camp?
4. Are you eating more fruits because of the Fun with
Food summer camp?
5. Are you drinking more low fat milk because of the
Fun with Food summer camp?
6. Are you being more physically active because of the
Fun with Food summer camp?
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# of Yes
# of No
Total
Responses Responses
19 (58%)
14 (42%)
33
22 (67%)

11 (33%)

33

19 (59%)

13 (41%)

32

26 (79%)

7 (21%)

33

16 (48%)

17 (52%)

33

21 (64%)

12 (36%)
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Family meal time has been linked to higher intakes of fruits, vegetables, grains,
and calcium-rich foods by children (Larson et. al). The study found that 85% of
participants reported eating meals with their family four or more times each week (Table
7). It is positive that no child reported never having a family meal (Table 7). The study
also found that 61% of the participants prepare meals together as a family 1-3 times a
week (Table 7). This allows for more family bonding and increases the child interest in
meal preparation. A possibly outcome of family meal preparation and eating together is
the sharing of nutrition information learned at camp with their family, along with the
healthy eating established.

Table 7
Frequency of family activities
1. How often do you and your family eat together?
1-3 times a week
4 or more times a week
Never
2. How often do you and your family prepare meals together?
1-3 times a week
4 or more times a week
Never

% (n=x)
15% (n=5)
85% (n=28)
0% (n=0)
% (n=x)
61% (n=20)
24% (n=8)
15% (n=5)

With the increase in childhood obesity, improving eating habits and nutrition
education is imperative. The results from this study show that children’s participation in
Fun with Food summer camp can have a positive effect on eating habits and increasing
confidence with basic cooking skills. Hands-on experiences along with a positive
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experience are two factors that are often found in successful programs (Liquori, Koch,
Contento, & Castle).
The results found that seven questions from the survey had a significant change
attributable to camp. These questions included: making a salad by themselves, following
a recipe without an adult, intake of vegetables, and intake of whole grains. Due to the
high response of “sure” for numerous questions before camp the researchers did not
expect to see change. Questions were no change was observed related to asking about
preparing items with adult help. If children were interested in coming to Fun with Food
summer camp, they more likely were interested in cooking and already had some
experience in the kitchen before coming to camp. This might explain why no significant
difference was observed for some responses.
The finding that children reported increased self-efficacy is significant. The
increase in salad preparation without an adult and their perceived ability to follow a
recipe without an adult is directly related to the hands-on experiences. One way to
become more comfortable with a skill is to utilize the skill often. Providing the
participants with recipes to follow and setting preparation goals is another way to allow
children to develop leadership and problem-solving skills. These skills, along with
cooking skills, are helpful in adulthood. Introducing skills and change earlier children’s
lives can be more successful than waiting until habits and ways are already developed
(Sandeno, Wolf, Drake, & Reicks, 2000). Numerous aspects of adulthood are formed
during childhood (Domel et al). Food and nutrition education that includes hands-on
experience is an urgent need in development of life skills.
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The topic of whole grains seemed to have the most changed topic. The term
“whole grain” is on numerous labels and on the recommendation list for increased
consumption. If an individual is unsure about what a whole grain is, how to prepare,
consumption can be difficult. A child’s understanding of whole grains is limited. The
Fun with Food summer camp dedicated a day to educating and introducing this topic to
the children. The increase in whole grain consumption reported by the participants could
be due to their increased knowledge and recognition of whole grains.
Participants also reported increased vegetable and fruit intake. Fruit intake is often
increased with nutrition educations programs (Quinn, Horacek, & Castle). Vegetable
intake, however, is more difficult to increase. The reported increase by camp participants
could be contributed to the increased exposure to vegetables and the skills learned
through vegetable preparation activities. The reported increased in fruit consumption
could be due to the introduction of unfamiliar fruits which the children found appetizing
and appealing. Fruit is a great snack that children often chose when available.
The data presented in the study was self-reported by the campers and cognitive
development man have influenced. If a child was uncertain of a word or term, the
response might not accurately. Also, children do not have control over what is purchased
for consumption at home. Availability could explain why some areas of intake not
changing. Other limitations include the lack of a control group and a small sample size.
For future studies it is recommended to use a larger sample size and control group. Time
of data collection could be another limitation. The time span between the pre and post
survey was either 4 or 16 months. .
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An interesting finding was race was a significant covariate that appeared on
numerous questions. More research needs to be conducted in this area to examine the
relevance for future nutrition education programs.
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CHAPTER V
CONCLUSION
The findings of the study are very promising for utilizing the Fun with Food
summer camp concept food and nutrition education nationally. The goal of the study was
to evaluate effect the camp had on eating behaviors and self-efficacy of participants. The
results found that the responses to seven questions had a significant change from the presurvey to the post-survey. The topics of the questions related to whole grain, vegetable,
and recipe preparation without the help from a grown-up. These findings are consistent
with the literature. Hands-on experience and a positive environment have been found to
impact children receptiveness of nutrition education programs. Hands on experience and
a positive environment were two aspects of camp that had a positive impact on the
participants’ responses. Increasing the consumption of fruits and vegetables and whole
grain can improve diet quality, reduce risk for chronic illness, and can help in weight
maintenance in children.
The survey consisted of questions inquiring about campers activities after
attending camp. The questions included preparing a from camp, eating more vegetables
because of camp, and drinking more milk because of camp. The children reported
increased intakes of whole grains, fruits, and vegetables. This outcome from the child’s
participation in the Fun with Food summer camp is significant findings. The responses
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to the questions indicate increase in self-efficacy and an increase in children’s overall
consumption of healthy food. This study found that the Fun with Food summer camp
was successful in increasing children’s consumption of whole grains and vegetables and
increase their self-efficacy of basic cooking skills.
The research team is working on the next phase to develop Fun with Food
concept for replication nationally. The use of the Fun with Food concept for food and
nutrition education should not be limited to children, but adolescents, high school, and
college students could benefit from the information and hands on experiences. To make
the concept portable researchers could develop a mobile kitchen/laboratory that would go
to different locations/regions. Workshops could be held using train the trainer method
with other professional. Another idea is the incorporation of hands-on experiences in
classrooms as part of food and nutrition education program.
After school and summer feeding programs would be other areas that the concept
could be implemented. If accesses to kitchen facilities are limited, the concept can be
adapted by using creative approach, with of hands on experiences. Policy makers should
be encouraged to provide funding for food and nutrition education and food educators
that could implement this type of program. Some funding could also be used to help
equip kitchens. However, research needs to be conducted to test the effectiveness of the
portable concept. Local and community involvement is a key component of the
participation and success the camp. Truly the Fun with Food concept is a program that
utilizes schools, community, business, farming, and parent to promoter food from the
farm to the table.
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More research needs to be conducted to further explore ways to increase milk
consumption and increase physical activity. These two areas were not affected by the
subject’s participation in camp. Effective food and nutrition education programs should
include hands-on experience and a positive environment.
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APPENDIX C
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